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Site ST012 Outline

 Summary of activities since Jul BCT call
+ Update on SVE system

 LNAPL monitoring/removal update
 EBR pilot test re-baseline results update
» Path forward

23 August 2018
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Site ST012 Activities Since July

 Continued SVE operation

« Continued LNAPL screening in
accessible wells

« Operation of Extraction and
Treatment
— Troubleshooting Pumps in several
wells
« Sampled additional perimeter wells
(results pending)

* Monthly sampling of CZ23
(preliminary result of 13 pg/L
benzene) indicates continuing
reduction of benzene
concentrations

23 August 2018
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Soil Vapor Extraction
System Update

8/23/2018 4
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ST012 SVE System Update

Apr e Jun 2018

witched to air

gas end of Aj
SVE continued on Flameox
@my %h@rmﬁ@r

23 August 2018
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Site ST012 SVE System Performance
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The value above sach bar represents
the percentage of time the SVE system

was operational during thal quarter,

The system
only operated
from 23
February
through 31
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Site ST012 SVE System Equivalent JP-4
Degradation Based on Methane Removed

Foubralent IPE Dagraded bazed on Mathane Extractad by SVE Systam

) Faubvalent 1P-4 Degraded
X 0 et
fhased on methane extracted by SVE system by month®)
SO.005 8,000

2
of SEE

Eguivaslent Volume of 1944 Removed a3 Methane {gallons

i # Flame
oo SRR *riming of 1P-4 degradation may not correspond with timing of methane extraction

« Estimates through 2 Aug 2018.
« Estimated JP-4 degradation as methane is in addition to JP-4 removal reported for SVE

23 August 2018 o
* Thermal oxidizer changed from SVE to groundwater treatment end of Apr 7
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LNAPL Monitoring Update
(through 24 Jul)

23 August 2018 8
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LNAPL Monitoring/Removal Status
Cobble Zone

23 August 2018
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LNAPL Monitoring/Removal Status
Cobble Zone
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LNAPL Monitoring/Removal Status
Upper Water Bearing Zone
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LNAPL Monitoring/Removal Status
Upper Water Bearing Zone

nper Water Bearing Jone
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LNAPL Monitoring/Removal Status
Lower Saturated Zone

LNAFL Present (»=t #) Well Mame Fraposed Ues
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LNAPL Monitoring/Removal Status
Lower Saturated Zone

Lower Satursted Zone
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ST012 LNAPL Monitoring/Removal
Summary

« (CZ-~7 gallons of LNAPL

removed. None since
Nov 2016 Maonthly LNAPL Removed in Each Zons

GHKE

- UWBZ - 961 gallons of
LNAPL removed. None
removed since Jun
update

« L8Z-2,745 gallons of
LNAPL removed. 5

PRNAPRL Bemiovad {Gallons
k«
b

gallons removed since
Jul update (W37, LSZ30, o -
LSZ31, LSZ36, LSZ43). 3 3 7
J
Removal Removal Diminished
following inifial ~ following  removaldue  fojuine. <100 galimo
eductor remaining to pump pump
removals eductor failure replacement
removals
23 August 2018 15
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LNAPL Results (PIANO Analysis)

23 August 2018 16
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ST012 LNAPL Analysis

LNAPL collected from
m;mt@ d from w

LNAPL)

. (next slides)

will be compared to LNAPL collected d
mples can be obtained) to evaluate

s

m%@ﬁ tes
additiona

23 August 2018
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ST012 LNAPL Analysis Observations

L collected before (2014) and d

fractions similar to typical raw JP

(2015) had component

&

ireater deviation from

d before or during

~ Indicates that LNAPL composition in SEE treatment area was degraded by SEE

8) 1-2 orders of

raseline LNAPL samples (20
L. samples

TX+N content in pilot re-i
gnitude lower than in &

— One upgradient pilot re-baseline sample (LSZ50) similar in composition to SEE LNAPL
samples.

— Mass of BTEX+N inside the former SEE TTZ is 1-2 orders of magnitude less than
estimated in the Pilot Study Implementation Work Plan which is good for EBR.

23 August 2018 18
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ST012 LNAPL PIANO Analysis

EventType| Zone Weli ID % Paraffinic | % Isoparaffinic| % Rest of Aromatics| % Benzene %Toluene |% Ethylbenzene |% Total Xylenes | % Rest of Naphthenic |% Naphthalene| % Olefinic |% Aromatic| % Naphthenic
N 5T012-CZ01 59.2 40.8 i 0.0 i 0.0048 0.0048 0.00 0.01 0.0 0.0048 0.0 0.0 0.0
© §T012-CZ09 43.3 34.1 T 0.0069 0.17 0.37 1.36 33 0.0352 26 16.6 3.3
N ST012-UWBZ05 49.8 14.5 311 0.0086 0.22 0.60 1.56 04 0.0917 1.7 335 05
@ | STO12-UWBZ17 333 245 240 0.0053 0.11 0.25 0.93 17.5 0.0510 24 223 17.6
® Z  [ETo12UWBZI7 (DUR| 267 236 175 0.1732 1.98 1.17 2.98 243 0.0731 1.5 2338 244
= ST012-0WB 231" 44.4 354 8% 0.0096 0.18 0.31 2.90 55 0.0345 26 12.1 55
g 5T013-LSZ16 50.8 15.4 298 0.0063 0.05 0.38 1.34 04 0.0951 20 313 05
& w i STO12%8730 | 1000 0.0 0.0% 0.0054 0.01 0.01 0.02 0.0 0.0054 0.0 0.0 0.0
= ®  [15T012-LSZ38 (DUP) 4738 218 22.4% 0.0060 0.04 0.14 0.73 46 0.0463 25 233 46
STOTALSZ5D 316 282 13.2% 0.1810 1.67 1.00 3.55 18.6 0.0620 1.9 19.6 18.7
STO1R-W37% 334 248 2534 0.0079 0.07 0.07 0.21 14.7 0.0068 1.4 257 14.7
Average | PY-INSIEISEE TTE. 51.36 21.84 17.02 % 0.03 0.32 0.36 1.12 6.31 0.05 1.59 18.85 6.36
¢ [Av. Outsidd SEE TT. 36.47 29.47 1575 0.07 0.64 0.46 2.22 12.93 0.03 1.97 19.13 12.97
1/8/2014 Data 2271 29.00 114 3 0.28 1.87 1.94 4.02 285 0.18 0.16 19.50 28.63
N 2/19/2013 Data %,23.88 29.80 91 1 0.45 0.00 1.92 4.85 295 0.25 0.28 16.27 29.78
i 3/11/2015\Data 23.13 29.50 100 1§ 0.42 2.37 2.05 4.19 278 0.25 0.22 19.07 28.08
we 3/25/2015 Data 2247 29.96 81 1 047 2.56 2.02 4.14 29.0 0.11 0.17 18.27 29.14
» o 4/1/2015 Dpta 22.1%, 29.89 89 0.46 2.62 2.02 5.02 287 0.10 0.17 18.97 28.81
22 5/6/2015 Dita 23.31% 24.52 193 % 0.29 1.92 2.26 5.10 21.6 0.67 0.47 28.85 22.26
22 6/10/2015 Dita 24.10 2473 192 % 0.18 2.09 252 6.36 20.0 0.46 042 30.32 2043
8/19/2015 Ddta 6.80 30.70 41.0 i 0.10 2.86 1.89 11.15 33 1.16 111 57.0 4.4
9/16/2015 Dala 23.94 ¥, 22.65 24.8 i 0.17 1.90 2.18 5.61 17.9 0.45 0.41 346 18.4
Typical Raw Fuel Aviation Gasolibe 3.33 7422 1.4 i 0.13 2273 0.11 0.31 0.51 0.00 0.01 21.92 0.51
Composition JP-4 Jet Fuel} 29.34 302 7.4 i 1.07 5.64 2.03 7.75 13.16 0.17 2.58 23.90 13.16
1 7
* Well located outside of the SEE TTZ \ 1 L
Y 8T012-UNBZ31 well is located outside o‘ the SEE TTZ, however, somébeating of the area may hai’e occurred from the LSZ heating below \
ﬁ** Analytical rfsults received for SEE TTZ were quantified as relative percery{ area method by GC/MS \ \\\
Mo aromatics . , e
Change (improvement) in i STO12 BTEX+N in EBR re-baseline LNAPL samples generally significantly less than
reported results between 701 astimated from SEE data:
SEE and EBR re-baseline. »  Banzene, tolueng, ethyibenzene, naphthalene — generally 1 1o 2 orders of
During SEF results wers Extra bottles shipped and magnitude less, except LSZ50. LSZ50 located upgradient for former SEE
semi-quantitative (% of iabeled STO12-L8747 but footprint. ¥Xylenes — generally 50% to 2 order of magnitude lass
chromatogram area). were not indicated on chain
During EBR results were of custody. Analyzed bul
quantitative {mg/kg) mislabeling is suspsacted.

ST012-LSZ30 composition
results suspsect, LSZ30
duplicate more consistent

23 August 2018 19
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ST012 LNAPL PIANO Analysis
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Re-Baseline Cor re-baseline LNAPL during SEE was {sring SFETTZ 1 *‘;mmi R Ful]
~No aromatics in resuits show more generally consistent and fwhole siteli*s amposiion
23 A 7o devigtion from typucai similar to typical raw JP-4 Comparison to typical J-‘-" 4 and
Ugu * Well located outside of the SEE TTZ. raw JP-4 composition AvGas confirms site NAPL is 20
201 8 > STOM2-UWBZ31 well is located outside of the SEE TTZ, however, some heating of the area may have occurred from the LSZ heating below. primar”y Jp"4 dﬁri\iﬁd

> Analytical results received for SEE TTZ were quantified as relative percent area method by GC/MS.
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Iron Speciation Results

23 August 2018 o1
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ST012 Iron Speciation Summary

+ Re-baseline samples analyzed for total iron per pilot study work plan.

g bacteria

« Ferrous iron is an indicator of activity by iron reducin

« Expectation is that

gh total iron mmmtmtmm will be due to mostly
ferrous iron and low i

mix of ferrous and ferric

- 1 with hig

Vi : 708) and 1 with
6) in re-baseline r@awét S.

R

low total iron

23 August 2018 99
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ST012 Iron Speciation Summary

« LSZ08 (had 52 mg/L iron in lab re-baseline sample) — field kit
result:
— Soluble/Ferrous Fe: 25 mg/L
— Total Fe: 22.5 mg/L
— Majority of iron is present as ferrous iron
— LSZ08 results support expectation that high total iron represents high ferrous
iron
— Location had 2,500 ug/L benzene and <5 mg/L sulfate in re-baseline sample
« UWBZ36 (had 1.2 mg/L total iron in lab re-baseline sample) — field
kit result:
— Soluble/Ferrous Fe: 0.6 mg/L
— Total Fe: 15 mg/L (higher than expected based on lab re-baseline)
— Majority of iron is likely ferric iron

- UWBZ36 results had low ferrous iron as expected but total iron from field test
was much higher than indicated in the laboratory results

— Location had <1 pg/L benzene and 150 mg/L sulfate in re-baseline sample
* Field Tests will be conducted on another 4 to 8 wells week of 20 Aug 2018

23 August 2018 3
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Analysis for Benzene Degraders

23 August 2018 o4
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« Q@ Array Petroleum analyses for genes associated several
different benzene degraders:
eonase (1LY
- Mpnooxygerase/ Plamsd  Fhwdroxylasy
ap "'}‘aim mduf ¢ L se {NBIAY
?huzm*? ;
Alky Exzmmz b By mi} 4%
. esults reported in units of quantity of cells per bead
23 August 2018

ST012 Bio Trap Analysis for Benzene
Degraders

25
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ST012 BioTrap Analysis for Benzene
Degraders

* Quantifiable populations of BTEX degraders observed in two
samples (CZ20 and LSZ10)

« Aerobic and anaerobic BTEX degraders present in CZ20 sample
 Aerobic BTEX degraders present in LSZ10 sample

- Both samples with detections of degraders are on the upgradient
side of the site where various terminal electron acceptors would
typically be more available

« Samples with BTEX degraders had the highest total eubacteria
out of the six sample locations

« Samples with lower total eubacteria populations contained sulfate
reducing bacteria (i.e. UWBZ24 and LSZ42)

- BTEX degraders are present on site and could be enhanced to
increase BTEX degradation

23 August 2018 26
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Site ST012 CZ gPCR/QuantArray
Results (cells/bead)

Coz2
APS <2.5E+02
EBAC 3.82E+02

220

APS 2.41E+06
EBAC 2.21E+07
TOD 4.32E+02
PHE 2.75E+03
RDEG 1.38£+05
PM1 2.5E+05
BCR 4.57E+03
ASSA 4.20E+03

APS (sulfate reducing bacteria) and EBAC
{total eubacteria) listed from previous analysis

Detections from QuantArray Petroleum listed in
italics (<2.5E+02 if not listed)

23 August 2018 27
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Site ST012 UWBZ qPCR/QuantArray
Results (cell/bead)

S5

UWBZ24
APS 2. 20E+05

ERAC 1.33F+08 APRPS <2 50E+02

EBAC 1.64E+03

APS (sulfate reducing bacteria) and EBAC
{total eubacteria) listed from previous analysis

Detections from QuantArray Petroleum listed in

italics (<2.5E+02 if not listed)
23 August 2018 28
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Site ST012 LSZ qPCR/QuantArray
Results (cells/bead)

LSZ42
APS 6.90E+04
EBAC 1.60E+05

APS <2.50E+02

EBAC 5.10E+06

PHE 7.99E+02 __

RDEG 3.31£+03 i APS (sulfate reducing bacteria) and EBAC
PM1 1.03E+05 {total eubacteria) isted from previous analysis

NAH 7.70E+00 J Detections from QuantArray Petroleum listed in
PHN 1.31E+03 italics (<2.5E+02 if not listed)

23 August 2018
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Additional Perimeter Samples
Collected

23 August 2018 30
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ST012 Late July/Early August Perimeter
Sampling

 Sampled several perimeter wells that were not part of
the re-baseline event and had not been sampled since
2017

 Because injections are delayed and quarterly sampling
for EBR pilot study monitoring is delayed, also re-
sampled several downgradient perimeter wells that
were part of re-baseline event

* Analytical results are pending

23 August 2018 31
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Site ST012 CZ Sampled Locations

Legend
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Site ST012 UWBZ Sampled Locations

Legend
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Site ST012 LSZ Sampled Locations

Legend
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Site ST012 Activities Aug

« Continued SVE operation
» Continued monthly CZ23 sampling
* Pilot Study Implementation

—Pending resolution of
containment/characterization
discussions

23 August 2018 35
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